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ABSTRACT 

Objectives: Highly active antiretroviral therapy (HAART) has being impacted significantly therapies for 
natural human immunodeficiency virus (HIV) infection, which leads to a remarkable decrease in its morbidity 
and mortality but it is frequently associated with metabolic complications such as dyslipidaemia and cardio- 
vascular complications. HIV reverse transcriptase (RT) inhibitors can be classified into nucleoside and non- 
nucleoside types. Mitochondrial dysfunction due to the depletion of mt-DNA is partly responsible for various 
nucleoside RT inhibitors-associated adverse effects including dyslipidaemia. Efavirenz (EFV) is metabolized 
primarily by cytochrome P450 2B6 (CYP2B6) and the metabolic effects of EFV have been described previously. 
All patients in this study received the same HAART treatment regime (Stavudine (d4T) + Lamivudine (3TC) 
+ Efavirenz (EFV)). This study aims to assess incidences for dyslipidaemia and atherosclerosis. Methods: This 
retrospective study was conducted within outpatients of Shanghai Public Health Center. We selected thirty-five 
HIV-1 infected patients who receiving highly active antiretroviral therapy. Their mean CD4 cell count was 69.5 
(±34.6) copies per micro liter before therapy. Fasting total cholesterol, triglyceride, high-density lipoprotein 
(HDL) cholesterol and low-density lipoprotein (LDL) cholesterol values were respectively compared among 
patients at present and before therapy. Then the data was statistically analyzed. Twenty-two patients had the 
intima-media thickness (IMT) of their carotid arteries measured by Philips 5000 Color-Doppler ultrasound 
tests. Results: After therapy, patients achieved significant changes in levels of triglycerides (1.44 ± 0.35mmol/L 
Vs. 2.07 ± 0.54mmol/L) (P<0.001), total cholesterol (4.96 ± 0.46 mmol/L Vs. 6.15 ± 0.83mmol/L) (P<0.001) and 
LDL cholesterol (2.29 ± 0.33 Vs. 3.11 ± 0.29 mmol/L) (P<0.001). In contrast, the level of HDL cholesterol did 
not significantly change (1.06 ± 0.01 mmol/L Vs. 1.04 ± 0.01 mmol/L) (P>0.5). The mean IMT of twenty-two 
patients was (0.86 ± 0.14) mm after HAART, which is higher than the norm age-matched value of (0.7 ± 0.2) 
mm (P<0.05). Conclusion: These data suggest that HAART is potentially dangerous for hyperlipidaemia and 
maybe an increase in atherosclerosis. (IntJBiomed Set 2009; 5 (2): 125-128) 
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INTRODUCTION 

Acquired Immune Deficiency Syndrome (AIDS) 
has become one of the serious challenges in China. As 
of the end of September 2008, China has an accumula- 
tive report of more than 260 thousand cases for HlV-in- 
fection, of which 77 thousand cases are AIDS patients 
and death cases reach 34 thousand. In recent years, the 
opportunistic infections associated with AIDS have 
been reduced significantly by virtue of Highly Active 
Antiretroviral Therapy (HAART). However, dis-regu- 
lations on endocrine system and metabolism in patients 
receiving HAART have been reported frequently (1). 
HAART drugs such as protease inhibitors, nucleo- 
side reverse transcriptase inhibitors (NRTIs) and their 
combined usage usually result in fat metabolism syn- 
drome, which is one of relatively common long-term 
adverse effects with an average incidence rate of 50% 
(11%~83%) during treatments for AIDS patients. Hy- 
pertriglyceridemia and hypercholesterolaemia are as- 
sociated with Pl-based antiretroviral therapy (2). Ad- 
ditionally, dyslipidaemia is also reported relative to 
Stavudine and non-nucleoside reverse transcriptase 
inhibitors (NNRTIs) (3). The risk for cardiovascu- 
lar complications can be predicted by intima-media 
thickness (IMT), which reveals the lipid accumulation 
in arteries and can be tested by Color-Doppler ultra- 
sound (4). In order to explore HAART impact on blood 
lipid levels and cardiovascular complications, a retro- 
spective study was conducted in our Center to assess 
dyslipidaemia and IMT in 35 patients who received 
HAART from Oct 2001 to Sept 2005. 

DATA AND METHODS 

Normal data 

All 35 patients were confirmed in Shanghai Center for 
Disease Control and Prevention and initiated medications ac- 
cording to AIDS Diagnosis Standard issued by the American 
Centers for Disease Control and Prevention (US-CDC). They 
all received the same HAART regime (d4T+3TC+ EFV) in 
our Center as well as a long-term follow-up. The mean age 
was 38.5 (±15.3), mean length of therapy was 24.6 (±17.5) 
months from Sept 2001 to Sept 2005 and mean CD4 cell 
count was 69.5 (±34.6) copies per micro liter before therapy. 

Methods for blood lipid level and IMT test 

Fasting blood lipids of every patient pre-therapy and 
post-therapy were tested: TC by the CHOD-PAP method 



and TG by the GPO-PAP method; HDL and LDL were 
tested by deposition. The coefficients of variation for cho- 
lesterol and triglyceride values are within 3% and 5%, re- 
spectively. Of all patients 22 received Philips 5000 Color- 
Doppler ultrasound voluntarily in the last assessment in 
the study. 

Standards for diagnosis 

Chinese standard for hyperlipidaemia diagnosis was 
issued in 1997 (5). Total TC level less than 5.20 mmol/L 
(200 mg/dL) is defined as normal; and that greater than 6.2 
mmol/L (240 mg/dL) is diagnosed as hypercholesterolemia. 
TG level less than 1.70 mmol/L (150 mg/dL) is defined as 
normal; and that greater than 2.3 mmol/L (200 mg/dL) is di- 
agnosed as hypertriglyceridemia. HDL-C level greater than 
1.0 mmol/L (40 mg/dL) is defined as normal. 

Statistical analysis 

Data were assessed by mean ± standard deviation and 
analyzed with SPSSIO.O statistical analysis software. It 
will be was considered significant for P<0.05. Addition- 
ally, single -factor analysis was applied to the blood lipids 
analysis before and after antiretroviral therapy and t-test 
was used to compare the mean figures. 

RESULTS AND CONCLUSIONS 

Blood lipid changes (Table 1) 

• Triglyceride: There was significant difference between 
triglyceride levels before and after HAART (P<0.001). 
The mean triglyceride level of 35 patients before thera- 
py (d4T + 3TC + EFV) was 1.44 ± 0.35 mmol/L, which 
was less than the normal level according to diagnosis 
standard; but it rose to 2.07 ± 0.54 mmol/L exceeding 
the normal level at the end of this study. 

• Total cholesterol: There was also significant change 
between cholesterol levels before and after HAART 
(P<0.001). The mean level was 4.96 ± 0.46 mmol/L 
before therapy, which increased to 6.15 ± 0.83 mmol/ 
L during therapy. 

Table 1. Changes of mean blood lipids before and after HAART 



Pre-therapy Post-therapy P 



TG (mmoI/L) 


1.44 ±0.35 


2.07 ±0.54 


P<0.001 


TC (mmol/L) 


4.96 ± 0.46 


6.15 ±0.83 


P<0.001 


HDL (mmol/L) 


1.06 ±0.01 


1.04 ±0.01+ 


P>0.05 


LDL (mmol/L) 


2.29 ±0.33 


3.11 ±0.29 


P<0.001 
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• HDL: HDL cholesterol did not significantly change 
(P>0.5), being 1.06 ± 0.01 mmol/L before therapy 
and 1.04 ± 0.01 mmol/L after. 

• LDL: LDL cholesterol changed significantly (/'<0. 001) 
from 2.29 ± 0.33 mmol/L to 3.11 ± 0.29 mmol/L. 

Intima-media thickness of carotid artery 

22 patients received IMT test by ultrasound, and the 
mean value was (0.86 ± 0.14) mm, which was thicker than 
the normal value in age-matched controls (0.7 ± 0.2) mm 
(P<0.05) (2, 6). 

DISCUSSIONS 

It is known that HAART can reduce the complica- 
tions of AIDS and decrease the morbidity and mortality 
dramatically. However, it is also associated with therapy- 
related dyslipidaemia and lipodystrophy. It was found in 
this study that patients receiving HAART therapy of d4T, 
3TC & EFV are potentially dangerous for dyslipidaemia. 
HIV RT inhibitors can be classified into nucleoside and 
non-nucleoside RT inhibitors. Nucleoside RT inhibitors 
(NRTI, such as d4T) are converted to active triphosphate 
analogues and incorporated into DNA in RT-catalyzed re- 
actions. They act as chain terminators for blocking DNA 
synthesis since they lack the 3'-0H group required for the 
phosphor-diester bond formation. Mitochondrial dysfunc- 
tion due to the depletion of mt-DNA is partly responsible 
for various NRTI-associated adverse effects including my- 
opathy, cardiomyopathy, peripheral neuropathy, pancreati- 
tis, hepatic steatosis, lipodystrophy and lactic acidosis in 
severe cases (12). It has been shown in recent researches 
that patients with d4T are prone to hypercholesterolemia 
and hypertriglyceridemia. Efavirenz (EFV) is metabo- 
lized primarily by cytochrome P450 2B6 (CYP2B6) and 
high plasma concentrations of this drug are associated 
with a G— >T polymorphism at position 516 (516G— >T) 
of CYP2B6 and frequent central nervous system (CNS)- 
related side effects. The metabolic effects of EFV have 
been described previously and some studies have shown 
that EFV might be associated with dyslipidaemia (14). 
The significance of the dyslipidaemia observed with these 
and other antiretroviral agents remains unknown. Some 
studies have found no association between HAART and 
an increased cardiovascular risk, and others have docu- 
mented an increase in cardiovascular disease associated 
clinical events (13). At present it seems more studies report 
an increase in cardiovascular disease than the opposite, 
so these changes induced by HAART should probably be 
taken seriously. Clinicians should monitor for and treat 



hyperlipidemia in their patients to lesson these possible 
HAART associated complications. The tremendous de- 
crease in death rate associated with the use of HAART 
in HIV disease surely outweighs concerns about possible 
small increases in cardiovascular disease, which can al- 
ready be found commonly in general population. How- 
ever, this risk seems real and should be monitored for and 
treated to reduce any impact it may have. 

Detection of increased IMT of carotid arteries by ultra- 
sound can predict atherosclerotic coronary artery disease 
(7, 8). It is reported that injury is more likely to happen in 
target organs when the IMT is greater than 0.9 mm (9). The 
mean IMT in this study was greater than the norm value 
(2), which suggested that some of our patients are at risk 
of cardiovascular complications at that time (9-11). Some 
patients in our study have in fact had clinically significant 
atherosclerotic coronary artery disease. However, not all 
patients in the study were tested for IMT and pre-therapy 
data was absent. The contribution of HIV disease itself 
to possible increasing on atherosclerosis is difficult to be 
separated from that of HAART. More and prospective 
studies and those carrying out in other countries would be 
more useful. 
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